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This article is concerned with the evaluation of an adolescent breast mass using imaging methods. Case Report: A 14-year-old girl presented with progressive asymmetric enlargement of the left breast. She had felt a breast lump about 4 months earlier, and over the last 2 months it had been growing progressively. Tumor markers, including AFP, CEA, CA15-3, and CA125, were all normal. Ultrasonography showed a hypoechoichyperechoic, solid mass. Magnetic resonance imaging of the breast revealed a well marginated mass with hypointensity on T1-weighted images and mild hyperintensity on T2-weighted images, which showed mild contrast uptake. Biopsy revealed an undifferentiated malignant mesenchymal sarcoma. The patient underwent mastectomy with axillary lymph node sampling. After the operation, she received 3 cycles of chemotherapy and radiotherapy. Conclusion: Due to the rarity of breast sarcoma and inadequate imaging methods to establish an exact diagnosis, radiologists and clinicians may misdiagnose and merely follow these tumors. As in our case, the histology of the patient may be the leading factor in the management of these tumors. Even in very young patients, progressively growing breast masses should alert the clinician to check for malignancy verified by biopsy.
Undifferentiated Mesenchymal Sarcoma in a 14-Year-Old Girl
Introduction
Breast masses or breast enlargements in children and adolescents are generally of a benign nature. The most common mass is fibroadenoma which is constituted 30-50% of breast masses in a medical series [1, 2] . Malignant cancers are extremely rare in this age group, with phylloides tumor being the most common. Sarcoma of the breast was first described by Chelius in 1821, and this rare entity constitutes 1% of all breast malignancies [3] . Here, we report an undifferentiated mesenchymal breast sarcoma in a 14-year-old female patient.
Case Report
A 14-year-old girl presented with progressive asymmetric enlargement of the left breast. She had felt a breast lump about 4 months earlier, which had been growing progressively for the last 2 months. On inspection, the tumor filled the medial quadrants of the breast. The patient had no family history or any risk factors. On physical examination, there was a hard, mobile, and painless palpable mass in the medial quadrant of the left breast. There was no discharge from the left nipple and no palpable axillary lymphadenopathy. All vital signs and the chest X-ray were normal. Hemogram and biochemical analysis were normal. Tumor markers, including AFP, CEA, CA15-3, and CA125, were all normal. Ultrasonography showed a hypoechoic/hyperechoic, solid mass, 120 × 80 mm in diameter ( fig. 1) . On Doppler sonography, the mass had a mild vascularity and smooth borders. There was no evidence of invasion. No pathologic lymph nodes were seen in both axillary regions. Based on the sonography results, a preliminary diagnosis of giant fibroadenoma or phylloides tumor was made. A magnetic resonance imaging (MRI) scan of the breast was performed (figs. 2-3) which revealed a well marginated mass with hypointensity on T1-weighted images and mild hyperintensity on T2-weighted images. The mass showed mild contrast uptake, and a type 2 curve was revealed. At the inner-upper quadrant of the left breast, the subcutaneous fat tissue between the mass and the skin was poorly depicted, which raised the suspicion of invasion. Due to the MRI and sonography results, a sonographically guided breast trucut biopsy was performed which revealed an undifferentiated malignant mesenchymal sarcoma. Based on clinical, radiological, and biopsy findings, the lesion was evaluated as locally advanced breast cancer, and a mastectomy with axillary lymph node sampling was performed. Surgical margins were shown to be clear by intraoperative frozen examination. The histopathologic examination demonstrated an undifferentiated sarcoma and negative surgical margins. The tumor had a mesenchymal component which was however not consistent with cystosarcoma phylloides, no epithelial component, and a high mitotic index. On the 6th postoperative day, the patient was discharged from the hospital. She received 3 cycles of chemotherapy (vincristine 0.4 mg/day and adriamycin 10 mg/m 2 /day continuous intravenous (IV) infusion days 1-4, cyclophosphamide 600 mg/m 2 IV day 1, dexamethasone 40 mg orally days 1-4) and radiotherapy (50 Gy) as an adjuvant therapy. Unfortunately, the patient died in the 10th month of follow-up due to recurrent disease and systemic dissemination. Tekbas/Ince/Kapan/Ekici/ Önder/ Kucukonen/Bilici/Gumus survival rates are the achievement of a complete microscopic resection of the tumor, and the mass size being greater than 5 cm [4, 5] . The integration of axillary dissection into the surgical procedure depends on the presence of palpable axillary lymph nodes. Because these tumors usually spread via the blood, however, lymphatic spread is rarely seen [3, 5] . No positive axillary lymph nodes were found in our case. However, the diameter of the mass was more than 5 cm, and this was a poor prognostic factor for our patient. The role of chemotherapy and radiotherapy in the treatment of breast sarcoma has not yet been defined, but some authors suggest using them for local and systemic control. There is no consensus on the optimal chemotherapy protocol, but most chemotherapy reportedly used in patients with breast sarcoma consisted of doxorubicin-based regimens [7] . In our patient, we performed a mastectomy with axillary lymph node sampling to provide local control. Also, radiotherapy and chemotherapy were performed for locoregional and systemic control.
In conclusion, well marginated masses are generally interpreted as benign, especially in young females. Due to the rarity of breast sarcoma and inadequate imaging methods to establish an exact diagnosis, radiologists and clinicians may misdiagnose and merely follow these tumors. The histology of the patient may be the leading factor for the management of these tumors as was the case in our patient. Even in very young patients, a progressively growing breast mass should alert the clinician to investigate for malignancy and verify the results by biopsy.
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Discussion
Breast sarcoma is a rare type of breast cancer arising from the mesenchymal tissue of the breast. It represents 1% of all primary breast malignancies and 5% of all sarcomas, with an approximate incidence of 17 new cases per 1 million women [4] . Breast sarcoma is mostly diagnosed in patients who are in their 5th or 6th decade of life [3, 5] . However, the patient in our case was only 14 years old. There is a small number of breast sarcoma in children and adolescents reported in the literature [4] . The risks for developing breast sarcoma are largely unknown. Some authors showed a significant correlation between external beam radiation of the breast or chest wall and sarcoma [6] . Despite the low incidence of malignant mesenchymal sarcoma of the breast, the disease may show an aggressive course leading to mortality as in our case.
Mammography is non-specific in the case of breast sarcoma, and usually demonstrates a non-spiculated dense mass, in most cases without microcalcifications. Therefore, the advantage of mammography in demonstrating microcalcifications is often not available in these cases. In our case, we did not use mammography because of the patient's age. In this young age, the primary radiological imaging method is ultrasonography which also has been suggested to be more successful than mammography in diagnosing breast sarcoma. On sonography, the majority of breast sarcomas appear hyperechoic with no shadowing. However, in our case, the mass had hypo-/hyperechoic areas. Furthermore, MRI may be helpful in the diagnosis of breast malignancy including sarcoma, as malignant tumors display rapid enhancement with 'washout' characteristics and lobules [6] .
The treatment of choice with breast sarcoma is surgical resection. The most important factors affecting local control and
